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MEMORANDUM FOR : Deputy Director for Intelligence

SUBJECT : Continuation of | Con
"Digital Image Manipulation, at a Cost of

1. This memorandum requests approval for the commitment of funds
for the subject contract. The specific request iz ststed in paragraph 7.

#. a, JImapery produced by the various operationel :cquisition
systems 1g frequently degraded as = repult of srrors in camer. focus,
in dequate image motion compens tilon, incorrect e posure, -nd other
system m lfunctions. While no exact messure of how often this oceurs
1s aveilable, it 1l known th t some individual problems of this sort
are e perienced on each mission. E8imilar problems re frequently en-
countered in images recorded clandestinely by attaches, agents, etec.
Under these clircumstances there iz seldom an opportunity o reshoot
the event concerned, and beciuse of the poor image gQuality, the smpount
»f informebtlion that can be e tracted is severely reduced. In amddition,
gince the Digital Tmage Manipulation system is designed to digitelly
sneode n optical image, modlify and enheance thet imege in a computer,
and then subgegquently reconstitute the image In a visual form, it is
~oncelvable that the techniques derived from the program could be
directly applicable to future Wear-Real-Time systems.

1. Methods aimed at enhancing these degraded im zes have been
the subject »f e tensive research by the Visibility ILsboratory of the
| Recently, digital techniques for
improving images degraded in the laboratory have been developed -nd
demonstrated. The applicatisn of these new techniques to sperational
imagery should result inm 3 significant and stherwise uncbtain . ble iacrease
in the smount of iaformetion e tracted.

3. a. The proposed project will eifend the general digital
image manipulation techniquss developed under the previous portions of
this research contr ot, to specific degr:ded imazes encountered under
sper:tional eircumstances. The project will be e-ecuted in three
phuses! (1) design contralled e:periments, using both tr ined inter-
preters and nomeinterpreters az a control group, to determine whether
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nd, 1f applicable, to what extent additionsl Information can be
etracted from imsgery which has been manipulsted as opposed to that
#hich has not been manipulated; {2) perform initisl experiments on
uncl ssified high resolution imeges which simulate oper:tional con-
ditions; {3) perform esperiments with operational images and NPIC
P.I.'8 to determine whether the .mount of information gained from
dizitrlly enhanced imagery is of significant value to justify the
further develspment.

L. Phase (1) will be largely .ccomplished during the first
guarter of the contr ct (Nov 69-Jan 70). It will provide the essential
procedures and basic e:perimentsl parameters required for the subsequent
vh:ses.

c. Pnase {2) will be accomplished during the period Janusry-
July 70. SBemples of simulated Imagery on operational film -- yrocessed
uging both single nd dvalegamme chemistry-~will be esmployed 40 determine
ny safiware refinements which sare pecullar to high resolution images.
(Dual-gamme is processing technigue designed to increase contr st in
low-contrast arens while at the seme time decreasing contrast in high«
2ontrast areas in order %o :llow more information to be extracted from
the imegery; #ingle processing lecks this feature of compens. ting for
both high and low contrast In the same lmagery. . consider:ble amount
2f current imsgery 1s now processed using the dual-gammas method; extensive
use of dualegamme rrocessing is anticipated in the future.) The impact
5¥ the dual-gamme mode of processing on the image manipulation process
will be converted for use on the IBM 360/4li computer to be inastalled at

the | [during this period { t no amdditional
expense to NPIC),

d. Pnase {3) will occur during August-October 70. It comsists
of two parts. Part one, data collection, will involve experiments with
operational Imsgery at NPIC. Pert two includes dats analysis nd report
prep ration; this part will cccur largely at the contractor's laboratary.

&, The resgults 5f the & periments performed under previous
portions of this contract have demonstrated conclusively that certein
images can be manipulated from =2 degraded to a much improved state.
Ths risk encountered in the proposed project involves the eccuracy of
the prediction that the techniquea canm be successfully spplied tc the
more complex operationsl images. While theory snd technology support
this hypothesis, it has not been tested and there is no guerantee of
succegd. Thia fact notwithatanding, the potentlal pay-off is highly
slpgnificant nd the proposed project iz considered to be worth the
low risk involvsd.
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f. Deliverasble items include querterly reports of progress,
specisl technical reports concerning the theory end the concepts applied,
the software developed, and a deteiled final report.

L. a. The proposed contract is s logical follow-on to work pre-
viously performed for NPIC by the | |

b. A Zoom 7O microscope will be required at GFE during the
entire period. The unit is available.

¢. The conduct of the proposed work involves support from
NPIC/IEG snd DD/S&T/ORD. The former will provide P.I.'s for the Fhase
three experiments. The latter will pruvide the input/output equipment
for the in-house experiments, Phase three. The necessary coordination
has slresdy been sffected,

5. In summary, the purpose of this reseerch ia to provide BFIC
with dete sufficient for determining whether or not we should proceed
toward an operationsl cepebility. This determination will be made In
late 1970 or early 1971. If the recommendation at that time iz to pro-
ceed, then en accompanying recommendation will be congldered snd made
concerning how to proceed--through contracted development work, an
in-house effort, or & combinetion of those.

6. The sterility code [ |is sppropriate for the contract ead
211 of the work performed st the contractor's lshoretory. The nroject
officer will sssign security clesesifications to reports end that portion
of the work performed at NPIC.

7. The attached proposal is for Q However, gdditional
travel snd per diem by the contractor wil neceasary during the in-
house phesse of the proposed work; hence, an additionel will
be required. It iz therefore requested that the negotiation with the

| for & contract to conduct the
program described &% & COBt BOT TO exceed |:|'be approved.

ARTHUR C. ILUNDAHL
Director
Netional Photographic Interpretation Center

Attachmenta: (3)
1. Proposal
2. Memorsndum, dated 11 Sep 69
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.PPROVED: 3 DEC 1969

R J. BEITH Date
Deputy Director for Intelligence

Distribution:
Copy 1 - NPIC/TSSG/SC&PS (After Approval)
2 - DDI
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NPIC/TSSG/RED/ATB/ITS 13 Nov 69

25)*1

25X1

Approved For Release ZQ?ﬁpﬂgtcﬂﬁRPP78BOS703A000200020042-6
L85 [V 1




